AGGGAGAGTCTGCCCACi^GTTTTTGTATATTTTCTCACTGAGGCATCTATTCAGTTT 

CTGAGCAGAACGTAGCACGGCAATGCTTGGTAGCAATGCCTGTCCGGCCAGCACTCAGAAGACGGAGGCA 

GGAGAATCATAGCTTCCAGTCAGCCTCTTCTACAATATAGTCAGTTGGAAGTCAGCCAGCOyrAGACAAC^ 

TGGAGAGCCTGTGCCGAAAGCCACTGGGTAAGCCCGAATCTCAGTAGCAGAGAGCTGCCCAGGGTGCGTA 

CTGC : AAAAAAAAAACCTCAAACAACAGAAGTAGGGAGGTGTAAAATAAAGTGTAGGGGGGTGGAATTTA 

AGCTGATGTGGACOTCCAAATAAAGTTACCTTTTAGATACCTATTTAAATCAATAG^^ 

TGTCTATCAGAAAATGTGTCTATTCTGAGGAAGGAGTGCTAACGAGGTTCTGTGAGGGGGGCCTCTGGCT 

TTGAGAGGGTGTACCATCACATAAGACTCCTAAAAGCACATACTTTTATAAATTCACC^^ 

ATCTTCTTTGTCATTTCGCAGACTGAGCCATGGAGTCTOTCGATGCTGACACCAATTCAACTGACCT^ 

CTCACGGCCTCTGTTTCAACCCCAAGACATTGCCTCCATGGTCATTCTTCGTCTCA^ 

CTGCTAGGCAATGGGCTGGTGCTGTGG6TAGCTGGCGTAAAGATGAAGACGACCGTGAACACAGTCTGGT 

TCCTCCATCTCACCCTGGCCGATTTCCTCTGCTGCCTCTCCTTGCCCTTCTCCTTGGCTCACCTGATTCT 

CCAAGGACACTGGCCCTATGGCTTGTTCCTGTGCAAACTTATCCCATCCATCATTATTCTC^ 

GCCAGTGTCTTCCTGCTTACTGCCATTAGCCTGGACCGATGTCTGATAGTACATAAGCCAATCT6GTGCC 

AGAATCATCGAAACGTGAGAACCGCCTTCGCCATCTGTGGATGTGTCTGGGTGGTAGCCTTTGTGATGTG 

TGTGCCCGTATTTGTATACCGTGATCTGTTCATTATGGACAATCGCAGTATATGTAGATATAATTTTGAT 

TCCTCCAGGTCATATGATTAlYrGGGACTACGTGTACAAACTAAGTCTACCAGAAAGCAATC 

ACTCCACTGCTCAGCTAACTGGACATATGAATGACAGGTCAGCTCCOyrCCTCTGTACAGGCA^ 

CTTTTGGACAGTTACCACTGCCCTCCAGTCACAGCCATTCCTAACATCTCCTGAAGACTCATTCTC 

GArrCAGCAAACCAACAACCCCATTATGGTGGAAAGCCTCCTAATGTCCTCACAGCCGCCGTACCC^^ 

GGTTTCCTGTTGAAGATCGTAAATCCAATACACTGAACGCTGACGCTTTTCTCTCTGCTCACACAGAACT 

TTTCCCTACTGCTTCTAGTGGTCATTTATACCCCTAT6ATTTCCAGGGGGATTATGTTGACCAATTCACG 

TATGACAATCATGTGCCGACACCGCTGATGGCAATAACCATCACAAGGCTGGTGGTGGGCTTCCTGGTGC 

CGTTTTTCATCATGGTAATTTGTTACAGCCTCATCGTCTTCAGAATGCGAAAAACCAACTTC^^ 

TCGGAACAAAACCTTTCGGGTGGCTGTGGCTGTGGTCACTGTCTTTTTOATCTGCTGGACTCCATAC 

CTTGTCGGAGTCCTGCTATTGATTACTGATCCAGAAAGTTCCTTGGGGGAAGCTGTGATGTCCTGGGACC 

ACATGTCCATTGCTTTAGCATCTGCCAATAGTTGCTTCAACCCTTTC 

CTTTAGGAAGAAAGCAAGACAGTCTATAAAGGGCATTCTGGAAGCAGCCTTCAGCGAAGAGCTCACGC^^ 

TCTACCAACTGTACCCAAGACAAAGCCTCTTCAAAAAGAAAOyiTATGAGTACAGA^ 

GCCCTGGGAACCTAAGCAGAGTTCTCAGGTGAACAGTGATGGATGACATGTGAGCAGGACACTTT 

ATTTG6CGACTCTCAGAGAAAGGTCTCTTATTGACATCAGCATCATTTGAAAACATTA 

TTCAAGCCCCATCCCAGATGTGTTGACTCAGAATCTCTGGCCC^TGGGACCAGTGTTTTAACAGGCCTO 

TTGraTCCATCAGTGTTAAGTTTTACCTCATTTGGCTTAGTCTATTCCCATCCCTGACTACACCATGTGC 

AATGAATAACTTTTTCATCTGTOTTCAGTATTCTTTOTTTTTCCTO 

CATGGAAGGCTGCTCTTATTGTTCTGAATGGAA6ATATTCATTTATTGTACAGTTTTGTG 
GTGATTTTTAAGTGGGGAAAGAGACACAGTAAGAAAAGATCTAT6AAAGCAGGGAGTGTTGAGTTAGAGT 
TTGACAGAACACAGTGCCAAATGCCACCCACTAAAAGCUU^CCTGAGATAATTCCAGTGTTCA^ 
AGTGAGCACAGATACACATAAACACTTTCCTACTCCTGGAGTGTTTTAGAAGTTGTAGCTTGGAGCTC 

(SEQ ID N0:1) 

MESFDADTNSTDLHSRPLFQPQDIASMVILGLTCLLGLLGNGLVLWVAGVKMKTTVNTVWFLHLT 

LADFLCCLSLPFSLAHLILQGHWPYGLFLCKLiPSIIILNMFASVFLLTAISLDRCLIVHKPIWCQNHR 

NVRTAFAICGC\AAAA/AFVMCVPVFVYRDLFIMDNRSICRYNFDSSRSYDYWDYVYKLSLPESNS 

TDNSTAQLTGHMNDRSAPSSVQARDYFWTVTTALQSQPFLTSPEDSFSLDSANQQPHYGGKPP 

NVLTAAVPSGFPVEDRKSNTLNADAFLSAHTELFPTASSGHLYPYDFQGDYVDQFTYDNHVPTP 

LMAITITRLWGFLVPFFIMVICYSLIVFRMRKTNFTKSRNKTFRVAVAVVTVFFICWTPYHLVGVLL 

LITDPESSLGEAVMSWDHMSIALASANSCFNPFLYALLGKDFRKKARQSIKGILEAAFSEELTHST 

NGTQDKASSKRNNMSTDV (SEQ ID N0:2) 



FIG. 1 



underlined = deleted in targeting construct 

[ ] = sequence flanl<ing Neo insert in targeting construct 

AGGGAGAGTCTGCCCACAAGTTTTTGTATATTTTCTCACTGAGGCATCTATTCAGTTTGG 

GCAGCAGACACTGAGCAGAACGTAGCACGGCAATGCTTGGTAGCAATGCCTGTCCGGCCA 

GCACTCAGAAGACGGAGGCAGGAGAATCATAGCTTCCAGTCAGCCTCTTCTACAATATAG 

TCAGTTGGAAGTCAGCCAGCTTAGACAACATGGAGAGCCTGT [ GCCGAAAGCCACTGGGTA 

AGCCCGAATCTCAGTAGCAGAGAGCTGCCCAGGGTGCGTACTGC : AAAAAAAAAACCTCA 

AACAACAGAAGTAGGGAGGTGTAAAATAAAGTGTAGGGGGGTGGAATTTAAGCTGATGTG 

GACTTCCAAATAAAGTTACCTTTTAGATACCTATTTAAATCAATAGCATAGACCTGAAAC 

TGTCTATCAGAAAATGTGTCTATTCTGAGGAAGGAGTGCTAACGAGGTTCTGTGAGGGGG 

GCCTCTGGCTTTGAGAGGGTGTACCATCACATAAGACTCCTAAAAGCACATACTTTTATA 

AATTCACCATGAGCTTTAACATCTTCTTTGTCATTTCGCAGACTGAGCCATGGAGTCTTT 

CGATGCTGACACCAATTCAACTGACCTACACTCACGGCCTCTGTTTCAACCCCAAGACAT 

TGI rr TrrATPjCTrATTCTTGGTrTCACTTGTnTATTGGGA CTGCTAGGCAATGGGCTGGT 

n PTCTHfy;TAGCTGGCGTAAAGATGAAGACGACCGTGA ArACAGTCTGGTTCCTCCATCT 

rarr rTr::p;rrGATTTCCT(-:TGCTGCCTrTrCTTGCC r!TTCTCCTTr;nrTPACCTGATTCT 

praa nr,Ar AfTGGCCCTAT f GGCTTGTTCCTGTGCAAACTTATCCCATCCATCATTATTCT 

CAACATGTTTGCCAGTGTCTTCCTGCTTACTGCCATTAGCCTGGACCGATGTCTGATAGT 

ACATAAGCCAATCTGGTGCCAGAATCATCGAAACGTGAGAACCGCCTTCGCCATCTGTGG 

ATGTGTCTGGGTGGTAGCCTTTGTGATGTGTGTGCCCGTATTTGTATACCGTGATCTGTT 

CATTATGGACAATCGCAGTATATGTAGATATAATTTTGATTCCTCCAGGTCATATGATTA 

TTGGGACTACGTGT ] ACAAACTAAGTCTACCAGAAAGCAATTCTACTGATAACTCCACTGC 

TCAGCTAACTGGACATATGAATGACAGGTCAGCTCCTTCCTCTGTACAGGCAAGGGATTA 

CTTTTGGACAGTTACCACTGCCCTCCAGTCACAGCCATTCCTAACATCTCCTGAAGACTC 

ATTCTCTCTAGATTCAGCAAACCAACAACCCCATTATGGTGGAAAGCCTCCTAATGTCCT 

CACAGCCGCCGTACCCAGCGGGTTTCCTGTTGAAGATCGTAAATCCAATACACTGAACGC 

TGACGCTTTTCTCTCTGCTCACACAGAACTTTTCCCTACTGCTTCTAGTGGTCATTTATA 

CCCCTATGATTTCCAGGGGGATTATGTTGACCAATTCACGTATGACAATCATGTGCCGAC 

ACCGCTGATGGCAATAACCATCACAAGGCTGGTGGTGGGCTTCCTGGTGCCGTTTTTCAT 

CATGGTAATTTGTTACAGCCTCATCGTCTTCAGAATGCGAAAAACCAACTTCACCAAGTC 

TCGGAACAAAACCTTTCGGGTGGCTGTGGCTGTGGTCACTGTCTTTTTTATCTGCTGGAC 

TCCATACCATCTTGTCGGAGTCCTGCTATTGATTACTGATCCAGAAAGTTCCTTGGGGGA 

AGCTGTGATGTCCTGGGACCACATGTCCATTGCTTTAGCATCTGCCAATAGTTGCTTCAA 

CCCTTTCCTGTATGCCCTCTTGGGGAAAGACTTTAGGAAGAAAGCAAGACAGTCTATAAA 

GGGCATTCTGGAAGCAGCCTTCAGCGAAGAGCTCACGCACTCTACCAACTGTACCCAAGA 

CAAAGCCTCTTCAAAAAGAAACAATATGAGTACAGATGTGTGAAGATGTGGCCCTGGGAA 

CCTAAGCAGAGTTCTCAGGTGAACAGTGATGGATGACATGTGAGCAGGACACTTTAGACA 

ATTTGGCGACTCTCAGAGAAAGGTCTCTTATTGACATCAGCATCATTTGAAAACATTAAA 

GATGCAAAATTTCAAGCCCCATCCCAGATGTGTTGACTCAGAATCTCTGGCCCATGGGAC 

CAGTGTTTTAACAGGCCTTCTTGTTTCCATCAGTGTTAAGTTTTACCTCATTTGGCTTAG 

TCTATTCCCATCCCTGACTACACCATGTGCAATGAATAACTTTTTCATCTGTTTTCAGTA 

TTCTTTTTTTTTCCTTAGCATCATCTAAACTTCTAGTTTGCATGGAAGGCTGCTCTTATT 

GTTCTGAATGGAAGATATTCATTTATTGTACAGTTTTGTGGTGGTGACAAGTGATTTTTA 

AGTGGGGAAAGAGACACAGTAAGAAAAGATCTATGAAAGCAGGGAGTGTTGAGTTAGAGT 

TTGACAGAACACAGTGCCAAATGCCACCCACTAAAAGCAACCTGAGATAATTCCAGTGTT 

CATGTGAGCAAGTGAGCACAGATACACATAAACACTTTCCTACTCCTGGAGTGTTTTAGA 

AGTTGTAGCTTGGAGCTC 
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Gene Sequence 
Structure * 

Size of full-length 
cDNA: 2658 bp 



663 bp 



Sequence Deleted 



859 bp 




Targeting Vector* (genomic sequence) 

Construct Number: 3036 



Arm Length: 
5": 3.2 kb 
^,1.8kb 



m Tai ee ting Vector 

^ w _ — — _ Endogenous :Locus 

p Not drawn to scale 

III 
SI 

b 



S* arm 



LacZ-Neo 
Cassette 



3* arm 




5 • >CGAGGTTCTGTGAGGGGGGCC 

TCTGGCTTTGAGAGGGTGTACCAT 

CACATAAGACTCCTAAAAGCACAT 

ACTTTTATAAATTCACCATGAGCT 

TTAACATCTTCTTTGTCATTTCGC 

AGACTGAGCCATGGAGTCTTTCGA 

TGCTGACACCAATTCAACTGACCT 

ACACTCACGGCCTCTGTTTCAACC 

CCAAGACATTGO* (SEQ ID 

N0:3) 



5 ' >GGCTTGTTCCTGTGCAAACTT ; 
ATCCCATCCATCATTATTCTCAJVC 
ATGTTTGCCAGTGTCTTCCTGCTT 
ACTGCCATTAGCCTGGACCGATGT 
CTGATAGTACATAAGCCAATCTGG 
TGCCAGAATCATCGAAJVCGTGAGA 
ACCGCCTTCGCCA.TCTGTGGATGT 
GTCTGGGTGGTAGCCTTTGTGATG 
TGTGTGCCCGTO' (SEQ ID 
N0:4) 



nG.2B 



